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Abstract: The ecological footprint (EF) model has received much attention as an assessment indicator for sustainable development in recent 
years. Firstly, the temporal changes of domestic timber production, imports and exports in China were analyzed from 1973 to 2003, the 
analysis results showed an apparent fluctuation in timber production during 1973-1995 but a decreasing trend during 1995-2002, an in¬ 
creasing trend in timber imports since 1995 especially after the implementation of the Natural Forest Protection Project (NFPP), an decreas¬ 
ing trend year by year in timber exports since 1995. Secondly, this paper presented a time series analysis of actual forest area demand in the 
sustainable yield and production approach in China from 1973 to 2003, which includes both import and export forest area demand. The re¬ 
sults showed the actual forest area demand simulated from the sustainable yield approach was slightly higher than that from the production 
approach during 1978-1988 and a little lower during 1989-2003; however, the actual forest area demands simulated by these two model 
approaches were larger than calculations that expressed in conventional forest EF. Meanwhile, the results indicated the forestry development 
in China during 1978-1988 was unsustainable due to overexploitation of forest stocking volumes, and China’s forestry moved toward sus¬ 
tainable development since 1989 because forest resources are exploited at lower rates than they are regenerated. However, compared to for¬ 
estry developed countries, the forestry development capacity in China is still lower. Finally, based on the model results we analyzed the rela¬ 
tionships between forestry EF and the key policies, including trade policy, economic policy and forest conservation programs. In addition, 
several suggestions about reducing forestry EF and enhancing sustainable forestry development in China are given. 
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Introduction 

Sustainable development has gained an increasing attention 
since the Brundtland Report in 1987 and the United Nations 
Conference on Environment and Development in 1992 (Hanley 
et al. 1999; Xu & Zhang 2000). Meanwhile, various international 
forest policy initiatives, such as the intergovernmental Forum on 
Forests of the United Nations Commission on Sustainable De¬ 
velopment and the 6th World Forestry Congress in 1997, had 
provided the framework for fonnulating a current and global 
definition of sustainable forestry and developed corresponding 
assessment systems due to the forest ecosystem’s great functions 
such as providing wood production, decreasing soil and water 
erosion, regulating water flow and quality, maintaining biodiver¬ 
sity, protecting species, mitigating greenhouse effect and so on 
(Jiang 2000). In China, implementation of sustainable forestry 
was also an important and difficult task (Li 2004). The concept 
of sustainable forestry and its assessment system were developed 
with human recognition and scientific advancement since the 
United Nations Conference on Environment and Development in 
1992. By now, many indicators, including ecological, economi¬ 
cal and social indicators, have been used to assess forestry sus¬ 
tainability (Jiang 2000). However, those indicator systems were 
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too complex and the indicator data were hard to obtain. In addi¬ 
tion, a region had its different indicator system from others, 
which made assessment results of different countries or regions 
incomparable. It is necessary to develop an integrated evaluation 
system that incorporates all the indicators of forestry sustainabil¬ 
ity. 

The ecological footprint (EF) model has gained much attention 
in the sustainability assessment since it was introduced during 
the mid-1990’s (Wackemagel et al. 1996, 1998, 1999, 2004; van 
Vuuren & Smeets 2000; Erb 2004). EF model represents the 
areas of land and water required to produce the goods and ser¬ 
vices for satisfying the consumption of a defined human popula¬ 
tion or economy and to provide environmental assimilation ca¬ 
pacity for keeping its environmental quality at a given level 
(Wackernagel & Rees 1996; Ferng 2001). EF model is popular 
because it offers a simple but comprehensive way for evaluating 
sustainability (Wackernagel et al. 1999, 2004). It has frequently 
been used as one of the sustainability assessment indicators at the 
global, national, regional or personal levels (van Vuuren & 
Smeets 2000), and it is proved that it is a useful tool for 
cross-country comparisons because it makes the consumption 
levels of different countries comparable (Wackernagel et al. 
1999; Erb 2004). In addition, the results gotten from EF model 
analysis are easy to be repeated. Despite the above merits, EF 
model, as a sustainable development indicator, also has its 
shortcomings: First, EF model can not distinguish between sus¬ 
tainable and unsustainable land-use patterns (Ferguson 1999). 
Second, land, for example forestry land, has multiple functions, 
but only one function is taken into account in many calculations 
of EF model, which is an obvious obstacle in EF model applica¬ 
tion (van Vuuren & Smeets 2000). Third, some potentially 
area-demanding activities are not often covered by the calcula- 
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tion (Erb 2004). 

Recently, research advances of EF models at the three follow¬ 
ing aspects give us an opportunity to assess forestry sustainabil¬ 
ity during the past 30 years in China. Firstly, increasing attention 
is paid on new applications of the EF model in tourism and for¬ 
estry (Hunter 2002; Wackemagel et al. 2004; Zhu et al. 2004). 
Secondly, EF of a country at one time does not reflect the dy¬ 
namic changes of socio-economic and ecological systems. In 
order to get useful information for sustainability, several decadal 
EF models have been developed (Haberl et al. 2001; Erb 2004; 
Wackernagel et al. 2004). Thirdly, in conventional EF model, the 
approximation of bioproductive area is expressed as global av¬ 
erage yields per hectare, which loses much detail regional infor¬ 
mation. Haberl et al (2001) refined the potential distortions and 
confusions arising from the use of ‘global hectares’, and calcu¬ 
lated EF of Austria using three yield factors (constant global 
yield, variable global yield, and variable local yield). Wackerna¬ 
gel et al (2004) also applied EF model in Austria, Philippines 
and South Korea using conventional EF approach and actual land 
area approach. In addition, Erb (2004) assessed the actual area 
demand in Austria from 1926 to 2000. Estimation of temporal 
EF changes by means of local yield is becoming a new trend in 
sustainability assessment (Haberl et al. 2001; Erb 2004). 

China is a developing country with deficient forest resources. 
Forestry sustainability is closely related with ecological security 
and national sustainable development. A series of measures, such 
as the Natural Forest Protection Project (NFPP), the Grain for 
Green Project, Forest Tenure Reform, Reform of Forestry Taxa¬ 
tion and Charges, Forest Certification, and so on, have been put 
in practice (Li 2004; Wang et al. 2004). However, the problems 
in the implementation of forestry sustainability still exist, and 
new approaches to sustainable forestry in China need to be de¬ 
veloped. In this paper, our objectives are to: 1) obtain the dy¬ 
namics of forestry sustainability from 1973 to 2003 using im¬ 
proved EF models, 2) analyze the influencing factors to sustain¬ 
able forestry, and 3) compare the results of improved EF models 
to conventional EF models. 

Methods and data 

The summary status of forest resource in China 

In order to continuously provide infonnation about the forest 
resources status in China, the first National Forest Resource In¬ 
ventory (NFRI) covering the entire China was carried out in 
1973-1976. Then, five successive inventories were carried out 
from 1977 to 2003. Date of six NFRI is listed in Table 1 (Minis¬ 
try of Forestry 1977, 1982, 1990, 1994; State Forestry Admini¬ 
stration 2000, 2005). The second NFRI showed that the forest 
area decreased 5.7% compared with the first one, and timber was 
harvested at rates exceeding its production. In this period, the 
central government and people gradually realized the importance 
of forests to the environment, and thus tremendous afforestation 
efforts were made. According to the sixth NFRI (1999-2003), 
the current forest area in China is 174.91 million hm 2 , stocking 
volume is 12.46 billion m 3 , with forest coverage of 18.21%. 
Compared with the second NFRI, the forest area increased by 60 
million hm 2 , with an average annual growth of 2.4 million hm 2 ; 
forest coverage increased by 6.2%, with an average annual 
growth of 0.25%; the forest stocking volume increases by 3.43 
billion m 3 , with an average annual increase of 0.14 billion m 3 
(Ministry of Forestry 1982; State Forestry Administration 2005). 
Although China’s forest area ranked the fifth and forest stocking 


volumes ranked seventh around the world, there are only 0.132 
hm 2 of forest area and 9.42 m 3 of forest stocking volume per 
capita on average, which are only 22% and 13% of the global 
average, respectively (FAO 2003; State Forestry Administration 
2005). China is still a country with deficient forest resources. 


Table 1. The changes of forest resources in China from 1973 to 2003 


Forest 

inventories 

Inventory 

periods 

Forest area 
(10 8 hm 2 ) 

Forest stock 
volume (10 8 

m 3) 

Forest 

coverage 

(%) 

First 

1973-1976 

1.22 

86.56 

12.7 

Second 

1977-1981 

1.15 

90.28 

12.0 

Third 

1984-1988 

1.25 

91.41 

12.9 

Fourth 

1989-1993 

1.34 

101.37 

13.9 

Fifth 

1994-1998 

1.59 

112.67 

16.6 

Sixth 

1999-2003 

1.75 

124.56 

18.2 


Methods 

There are six categories of biologically productive areas in 
conventional ecological footprint model: cropland, pasture, forest, 
built-up land, fossil fuel, and sea (Wackemagel & Rees 1996). 
Forest is different from cropland in that forests consist mainly of 
perennial plants, and timber harvesting is not always equal to 
wood increment (Erb 2004). Furthermore, forest productivity of 
China is greatly lower than that of global average. In order to 
obtain the area needed to support the resource consumption of a 
defined community based on physical hectares, some research 
has adjusted conventional EF to actual land demand. Actual land 
demands differ from the conventional EF in that they are not 
nonnalized according to global average yields, so no equivalent 
factors or yield factors are used in this calculation (Erb 2004; 
Wackernagel et al. 2004). Equation of assessing the actual land 
demand is displayed below: 

where ef is the actual forest area demand of China in a specific 
year, P, the domestic production of forest products in tones (t) or 
cubic meters (m 3 ), /, the imports, Ej the exports, Y t the coun¬ 
try-specific yields, and the variable i is consumption item types. 
In this paper, the actual forest area demand is calculated by two 
methods. The first method based on harvesting per hectare 
(hereafter call ‘production approach’), and the second method 
based on wood increment per hectare (hereafter call ‘sustainable 
yield approach’) (Erb 2004). Without comprehensive data on 
forest products trade between countries, local yields are used to 
calculate the forest area of imports and exports. 

The actual forest demand area of China is the area required to 
produce the consumed wood products in China, which include all 
the fiielwood, roundwood (mainly in the form of sawnwood, 
wood-based panels), wood pulp, paper and paperboard. All the 
processed products are converted into roundwood equivalent 
(RWE). RWE is the volume of roundwood required to produce a 
given volume of processed timber or manufactured product (Zhu 
et al. 2004), which makes it possible to get more accurate esti¬ 
mates of real consumption. In this study, conversion factor, 
which represents the ratio between cubic meter of roundwood 
and cubic meter of forest wood product, is used as follows: the 
conversion factor of sawnwood is 1.43, wood-based panel is 2.0 
and wood pulp, paper and paperboard are all 4.0 (Lin 1999). 
Multiplication of processed or manufactured wood product 
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amount by conversion factor is RWE. Ratio of forest harvest, 
which is the ratio of the timber yields to total consumption forest 
stocking volume, is assumed as 0.6 (Newsroom of China forestry 
yearbook 1987-1994; Ministry of forestry 1995-1998; State 
forestry administration 1999-2004). 

Data sources and treatments 

In this paper, official statistics on commercial timber produc¬ 
tion, imports and exports are obtained from China forestry year¬ 
books (Newsroom of China forestry yearbook 1987-1994; Min¬ 
istry of forestry 1995-1998; State forestry administration 
1999-2004). Data about the domestic forest resource consump¬ 
tion from 1985-1995 (excluding 1986, 1987) are obtained from 
China forestry yearbooks. Others (excluding 1973-1976) are 
from NFRI (Ministry of Forestry 1982, 1990, 1994; State For¬ 
estry Administration 2000, 2005). Owing to lack of 1973-1976 
data of China forest resource increment and total forest resources 
consumption, we assumed wood increment per hectare in 
1973-1976 was equal to that in the second NFRI and deduced its 
consumption from the change of total forest stocking volume 
between two NFRI. Majority of data on imports and exports of 
forestry products from 1973 to 2003 had been obtained from 
China forestry yearbooks (Newsroom of China forestry yearbook 

1987-1994; Ministry of forestry 1995-1998; State forestry ad¬ 
ministration 1999-2004) and China forestry development report 
(State forestry administration 2001-2004); additional data from 
Feng et al (1999) and Zhu et al (2004). Firstly, the actual forest 
area demand of China expressed in physical hectares is calcu¬ 
lated by production approach and sustainable yield approach. 
Secondly, this result is compared with that of conventional EF 
approach based on global hectares. 

Results 

Temporal changes of domestic timber production, imports 
and exports 

The dynamic changes of domestic timber production in China 
showed an apparent fluctuation during 1973-2003 (Fig. 1). Tim¬ 
ber production increased steadily in 1973-1979, decreased 
slightly in 1980-1982, increased again in 1983-1986. During 
these 13 years (from 1973 to 1986), timber production increased 
1.46 times (from 44.67 million m 3 in 1973 to 65.02 million m 3 in 
1986) due to improved living standards and growing population, 
which resulted in great pressure on the China’s limited forest 
resources. In order to change the status of forest resource over- 
exploitation and promote the sustainable forestry, the ministry of 
forestry began to carry out allowable annual harvesting in 1987, 
so the timber production decreased sharply in the following three 
years. However, the timber production increased significantly 
from 1990 to 1995 due to the needs of economy development in 
China, which accelerated the decline of forest resources. The 
government recognized the role of forest resources in national 
security and environmental protection, and adjusted the related 
forestry policies. Timber production had been gradually declined 
especially after the implementation of NFPP (Zhang et al. 2000), 
reaching a low area of 44.36 million m 3 in 2002, and then in¬ 
creasing slightly to 47.59 million m 3 in 2003. 

The dynamics of timber imports and exports also showed a 
fluctuation during 1973-2003 (Fig. 1). The timber imports dur¬ 
ing 1980-1990 and 1998-2003 were higher than other periods. 
China experienced a rapid economic growth and population in¬ 
crease in the 1980s, which might contribute to the growing im¬ 
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ports. The logging restrictions after the implementation of NFPP 
and reductions in wood products import tariffs resulted in fast 
increases in timber imports during 1998-2003. The fluctuation of 
timber exports was bigger especially during 1973-1981 and 

1988-1995. Meanwhile, the timber exports decreased year by 
year since 1995, and kept a lower amount since the implementa¬ 
tion of NFPP. In a word, China was a net timber importer in our 
research period except in 1975, and the amount of import timber 
gradually increased in recent years. In addition, China’s rapid 
increase of imported forest products might have some environ¬ 
mental impacts on the source countries that supply the timber to 
China, these impacts could be mitigated if supplying countries 
improved their forest management practices or we exported tim¬ 
ber from countries of fast-growing plantations (Zhu et al. 2004). 
Fast-growing plantations have a higher yield than the global 
average yield, which contributes to less environmental impacts. 
As more and more countries realized the importance of environ¬ 
ment and restricted timber export, China should change the de¬ 
pendence degrees on foreign countries through developing its 
own fast-growing plantations and improving forest management 
practices. 
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Fig. 1 The dynamics of domestic timber production, imports and 
exports in China from 1973 to 2003. Data are obtained from China 
forestry yearbook, the data represent official plan of industrial timber 
production, and they don’t take into account large quantities of 
over-quota-logging. 

Actual forest area demands in China 

Although the actual forest area demand simulated from the 
sustainable yield approach was slightly higher than that from the 
production approach during 1978-1988 and a little lower during 

1989-2003, in the whole, there were similar trends for actual 
forest area demand simulated by both approaches (Fig. 2a and b). 

Actual forest area demand showed few changes during 
1973-1978. Due to China’s rapid economic development and 
improved living standards, there was a steep increase in the ac¬ 
tual forest area demand for domestic apparent consumption since 
1978 (Fig. 2). Three different increase phases could be divided 
by 1993 and 1998, respectively. Two important events happened 
in 1992 might contribute to this. Firstly, China began to realize 
that to achieve long-term and sustainable economical and social 
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development, China economy should be transformed into market 
economic system in the wake of Deng Xiaoping’s visits in 
Southeast China in 1992; secondly, China taken part in the 
United Nations Conference on Environment and Development in 
1992 and signed the Agenda 21 and Rio declaration, which was a 
signal of China beginning to seek for a sustainable economic, 
social and ecological development. These two events in 1992 
initiated a lot of changes of governmental policies thereafter 
1992, and the effects began to show in 1993. In addition, Chinese 
government legislated the NFPP to protect existing natural for¬ 
ests from immoderate tree-felling and restore natural forests in 
ecologically sensitive areas in 1998 (Li 2004). The first phase 
(during 1978-1993) showed a slow increase tendency with an 
annual average increase of 1.98 million hm 2 in sustainable yield 
approach and 1.23 million hm 2 in production approach, respec¬ 
tively. The second phase (during 1993-1998) showed a medium 
increase tendency with an annual average increase of 7.75 mil¬ 
lion hm" in sustainable yield approach and 8.22 million hm 2 in 
production approach, respectively. The third phase (during 
1998-2003) had a faster increase rate with an annual average 
increase of 7.25 million hm 2 in sustainable yield approach and 
9.33 million hm 2 in production approach, respectively. There 
were little differences between the results from two approaches 
during 1973-1978, but the differences were bigger with increas¬ 
ing time. The forest area required for apparent consumption was 
7.4% lower in the sustainable yield approach than in the produc¬ 
tion approach in 2003. 
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Fig. 2 Actual forest land demand of China from 1973 to 2003. (a) 
From the sustainable yield approach, and (b) from the production 
approach. Totcons denotes the forest area demand related to domestic 
apparent consumption, which equals land required for domestic produc¬ 
tion (including fuelwood and peasant self use timber) plus land required 
for imports minus land required for exports. Forest area depicts the 
china’s forest area needs for domestic production. Imports depicts total 
forest area required for import, exports depicts total forest area required 
for export. 


Forest area demands for import were few before the start of 
economic reforms in 1978. However, there was a steep rise since 
1978 (except in 1989-1991) might due to fast population growth, 
changes of China’s foreign policies, production and consumption 
patterns. The first phase (1978-1993) showed a slow increase 
with an annual average increase of 0.91 million hm 2 in sustain¬ 
able yield approach and 1.20 million Inn" in production approach, 
respectively. The second phase (1993-1998) showed a rapid 
increase with an annual average increase of 3.11 million Inn 2 in 
sustainable yield approach and 3.64 million Inn 2 in production 
approach, respectively. The third phase (during 1998-2003) had 
a higher increase rate than that of previous phase both in produc¬ 
tion approach and in sustainable yields approach. In 2003, the 
forest area required for import in sustainable yield approach was 
73.6% of that in the production approach, which might indicate 
that wood harvest is substantially lower than wood increment. In 
addition, forest area demands for import had a decline in 
1989-1991, which coincided with China’s slower economic 
development rate in this period. 

Forest area demands for export were few compared with do¬ 
mestic apparent consumption before 1992. China exported more 
and more actual forest area since 1993, increased from 2.5 mil¬ 
lion hm 2 in 1993 to 5.38 million hm 2 in 1995, then decreased 
slowly to 4.55 million hm 2 in 1998 from sustainable yield ap¬ 
proach. China experienced rapid export growth with 1.47 million 
hm 2 and 5.11 million hm 2 increase per year during 1998-2003 in 
sustainable yield approach and production approach, respectively, 
which was much higher than the increase rate during 1993-1998. 
In 2003, the forest area required for export from sustainable yield 
approach was 4.27 million hm" lower than that from the produc¬ 
tion approach. Increase rate of exported forest area was slower 
than that of import; therefore, China was a net import country. 

Fig. 2 also showed that the forest land requirement for domes¬ 
tic apparent consumption was almost equal to the forest area 
before 1978, but was higher than the forest area from 1978 to 
2003. China’s main source of timber before 1978 was from do¬ 
mestic production, and foreign trade played a minor role. Since 
China opened its door to other countries in 1978, imported forest 
products became bigger and bigger portions of the country’s 
domestic consumption. By 2003, imported forest area had 
reached 32.9% of total consumption forest area in production 
approach and reached 25.9% in sustainable yield approach. The 
increment of timber importation in China contributed to substan¬ 
tial increase in total domestic stocks, which was also showed in 
the NFRI. Along with the increase in import, China also exported 
more and more forest products; the exported forest area demand 
reached 6.8% of total consumption area in 2003 in production 
approach and 5.4% in sustainable yield approach. 

A further analysis showed that exports and imports were least 
before 1978 coincided with China’s close-door policy. Since 
China opened its door to other countries in 1978, China’s forest 
products exports and imports increased with the more interac¬ 
tions with global economy. Imports exceeded exports over the 
entire analysis periods except in 1975, which might imply that 
China had no enough domestic forest area to meet the nation’s 
consumption for forest products and made an ecological trade 
deficit. Especially, after the implementation of the NFPP in 1998, 
the domestic annual forest consumption and commercial timber 
production were reduced sharply, and thus to meet the demands 
of nation’s consumption, more and more forest products were 
imported from other countries. It was clear that the combination 
of China’s rapid economic development, improved living stan- 
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dards, increased population, China's forest policy reforms and 
international or domestic market forces had led to a sharp change 
in the actual forest area demand over the time period of 
1973-2003. 

Model results comparisons 

Comparison of actual forest area demand with conventional 
forest EF calculation for China is showed in Fig. 3. Methods of 
global yield were described in Wackemagel et al (1999), and 
import and export EF were calculated using the global yields. 
Although lack of available data on global forest yields time se¬ 
ries, we do think that the global forest yields in the study time 
period would have a small change, and therefore, the forest 
yields is used based on Wackernagel et al (1999). 



Year 


Fig. 3 Comparison of forest area demand to conventional EF calcu¬ 
lation for China from 1973 to 2003. Methods of GY are described in 
Wackemagel (1999), import and export yields were calculated using the 
global yields. GY denote forest ecological footprint using global yield, 
LSY and LPY denote actual forest land demand of China from 1973 to 
2003 according to the sustainable yield approach and the production 
approach, respectively. 

From Fig. 3, we can see forest area demands in sustainable 
yield approach and the production approach are larger than cal¬ 
culations that expressed in conventional forest EF. The reasons 
might be as follows in brief: firstly, conventional EF method is 
normalized according to forest productivity, while the results in 
this paper are real forest area demand. Secondly, there is yield 
difference between China and the world. China’s forests produc¬ 
tivity is lower than world average forests productivity. Global 
yield methods showed different change trends about forest EF 
that there was a steady increase during 1973-1985, but a slightly 
decrease during 1985-1990, which possibly because China in¬ 
troduced the allowable annual cut (AAC) in June 1985 and more 
and more countries restricted log export in the late 1980s. The 
forest EF increased again in the 1990s, especially after the im¬ 
plementation of the NFPP in 1998, reaching a high forest EF of 
169.76 million hm 2 in 2003 that was 226% higher than that in 
1973. However, the results from sustainable yield and production 
approaches showed almost steady increase over the whole period, 
and the actual forest area demands for consumption in 2003 were 
1.81 and 1.94 times higher than those in 1973 from sustainable 
yield and production approaches, respectively. The actual area 
demand calculated by the production approach was lower than 
that by sustainable yield approach from 1978 to 1988, which 
might indicate overexploitation of forest stocking volumes; 
however, it was higher from 1989 to 2003, which might indicate 
that forest resources are exploited at lower rates than they are 
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regenerated. The sixth NFRI results showed China forest re¬ 
sources consumption was only 70% of the increment of its forest 
during 1999-2003, which result in the forest area required for 
apparent consumption (Totcons) in sustainable yield approach 
was 16.28 million lower than the results from the production 
approach in 2003. Not only is the area for apparent consumption 
notably smaller in the two methods, area demand for imports and 
exports also differed considerably: forest area and forest stocking 
volume were increased. 

Conclusions and discussion 

This paper assessed the actual forest area demand of China 
from 1973 to 2003 using both production approach and sustain¬ 
able yield approach; both approaches show similar trends of 
actual forest area demand over time. Three different increase 
phases could be divided by 1993 and 1998. Actual forest area 
demand in the first phase (during 1978-1993) showed a slow 
increase tendency, the second phase (1993-1998) showed a rapid 
increase, the third phase (during 1998-2003) had a higher in¬ 
crease rate than that of previous phase in production approach 
and had a little lower increase rate than that of second phase in 
sustainable yields approach. There were similar trends for import 
forest area demand simulated by these two approaches. The first 
phase (1978-1993) had a steep rise except in 1989-1991, the 
later two phases (during 1993-1998 and 1998-2003) had a faster 
increase rate, and the third phase (during 1998-2003) had a 
higher increase rate than that of previous phase both in produc¬ 
tion approach and in sustainable yields approach. Forest area 
demands for export were few compared with domestic apparent 
consumption before 1992. China exported more and more actual 
forest area since 1993. The results showed the actual forest area 
demand simulated from the sustainable yield approach was 
slightly higher than that from the production approach during 
1978-1988, and a little lower during 1989-2003, which indicated 
the forestry development in China during 1978-1988 was unsus¬ 
tainable due to overexploitation of forest stocking volumes, and 
China’s forestry moved toward sustainable development since 
1989 because forest resources were exploited at lower rates than 
they were regenerated. Results also showed actual forest area 
demands from production approach and sustainable yield ap¬ 
proach were higher than the calculation of conventional EF 
model in global yield. China’s forests productivity was lower 
than world average forests productivity. Compared with forestry 
developed countries, the forestry development capacity in China 
is still lower. 

Forest area demand has close relations with two factors: total 
consumption amount of wood products and the yield per hectare. 
In order to reduce actual forest area demand, three measures 
might be taken: (1) China should develop high-productivity for¬ 
est plantations such as fast-growing plantations and improve its 
own forest management practices. (2) China central government 
should continue to perform family planning policy and encour¬ 
age environmentally friendly resource-saving consumption pat¬ 
tern. (3) China’s forest industries should promote the develop¬ 
ment of the technologies and equipment that increase the use 
efficiency of the forest resources, as well as promote the recy¬ 
cling and reuse of wastepaper, plywood and other wood prod¬ 
ucts. 

China’s expanding demand for wood is stimulating forest 
products importation from many countries. Being short of tem¬ 
poral and spatial yield per hectare data for the prospective im- 
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portation countries of China, it is difficult to show exactly where 
the imported actual forest area from and how much of actual 
forest area are imported from respective countries, we could not 
evaluate their impacts on other countries. How to integrate spa¬ 
tial information to EF model needs further research. 

Sustainable development is a complicated issue, EF indicators 
reveal little about the social and economic aspects of sustainabil¬ 
ity. In order to assess sustainable development more comprehen¬ 
sively, the future researches might pay more attention to the 
combining actual area demand with other indicator systems, for 
example, human utilization of net primary production and energy 
value analysis. 
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